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fc^o^fcna-rsfcSA&ns*©*^ Tat, P 5 3, Rbmvmmm 
ftfc ( r;wt7za7;^'j-x5 ppii^ie, PP 

2 7-3 7, ppl 8 9- 1 9 6Mpp215-219 (#±tt, 1 9 9 3^) 
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ti*0lT3§t6K£:LT, TIP120«a* M&**3- P«»fc*;Rtf 

#M¥9-7 7 7 9 2^|g(:^u Co 

& * & 0* f s c $ g ft i: f § £ © t- tb 5 o 

^ft$Mt5IfilT^otf0^ttf4 9kDT*fe-SgaM (T I P4 9 
) ©5tiS^ <TIP4 93U£*) ©tt»EW*»SUfc. LT> 
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0 «eiKA s 35«Rfc:#r*TIP4 9i:Hi;ttKft*rsci:**BUfc. 

-^fe5DNAtf^f,JifecDNA7'f77 U — fcttgiJflD c D N A 7 ^ 'J 
-fr<^ i7D-7^W7-'J^Xt§cDNA (T I P 4 9jI1e^©*^d 

1. wto (a) &t>- (b) frf,«:s^f,i^n5iegs 

( a ) £$l&®SE$ijS-3 l £I2t&©7 S J 

(b) TBPi:©^^^B^-rstl?j^^U froE?!I&©E?U#^ 1 £83 
S^KEahiPfcfcSgfiJlo 

2. wto (c) Rxf (d) ipe,&s#zpp,a^nsgfiK, 

( c ) &mmmm^ 3 c §b^©t ^ j &E$ifr e> & zm&n, 

^KEflliPfc&SgajTo 

3. ATPs aefiStt**-r*»rt31X«±2JcE«©«ejl a 

4. ^^tc, DNA^U^-^rStt^^-r5luB21^^b3CD^1--tl^-o{cl2 

5. WT© (e) &t>* (f ) frtbl£2>mfre>MlR£ti2>mQn. 

(e) TBPfc©«£#£?&jfrrst6a*tf U froE#J3l©E3n|#^ 1 fclB 

(f) TBPhOlft^^fig-rsil^SWU 3fPoEJiJ^©E?'J#^ 1 £13 
«^>7 > ^y|8E5«©-»K:*^T-xtttli»©7 , $yKi«aift x fc&xtittin* 
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6. j-xt© (g) rxi (h) fr<b*mfrt>mmtizm&m, 

(h) TBPioa^r^t^i^stu ^oia^j^cDie^#^3{cie 

7. ££>tz N ATPsae?St4^1-5B5S35X{±6{ct3«OS6©o 

9 . HUH3 1 &^L8 ©l^1"iiip— otSBttOSGRSn — FtSDNAo 

1 1 . MIB9X&1 0icf3«©DNA^n- K-T-SRNAo 

12. t?IB9X(il O(cIB«0DNA©y>^-tr>^DNA^^{iMIBl 1 £13 

13. BufB9&^L 1 2m^?nfr-^[ztm,<DXi)jiZ\sX^Y<Do*><D-'U 
14 - iSf39$^b 1 2coiA-fn^-o(cl3l5©^'J^^l/^-5 : - §5 

1 5. iiufB5&^L8<mNl a ftfr-o£BBtBCDM6M£=i— h*-f 3D NAGD7*> 
?-fe>*DNA, fl6v>{±aui353&V^U8©^-fiiA»— otcgBftOS^H^u-h* 
' ; ' : t5DNA^-FtSRNA©7>f-b>^RNA, X tt* ft 6 & 

ft57>f-b>^'J7^l/^Ktfeo^ GC^#*#3 0-7 0%T*&3 
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• •:>} 1 6. fc^flp£*lfcHU§B9&^b 1 5 (D^ftifr— D&dgBifcCDtf V 7 £ b^-^- 
Ko 

17. *^B^(i, luiBl 0tIBf4©DNA<D*^D7*T-;fc£ cDNA£i^T3 
JSt^^T^ MlBl 1 5©^1-"ftfr-o£IB«6<2* U^l/^ K* 
7o-7tLT, cDNA7^77 U -fr £st** U * ^ b;*^ K 7* 'j *V 

18. gcfc, *fgBJ3&, I5^J^£DI^iJ#^2X{iiB^J#^4{cI3«4©iiSl^iJ^ 
^^DNAO^DmoT^ BaHB©cDNA©TO^^t ioT^ff^tl 
fecDNA £il#t-T 5 & -So 

19. SS?!J^©I2^J#^ lX&3tCHB?lcD7^y§£iE?'Jfr?>& 

2 0. #^0^ tufB 1 ft^U8Xtt 1 9©v^-rn^-o(CHB«OSfiH 

2 1. ^fgHStt, MSB 1 &^L8Xtt 1 9 0V^"n^-o(CHB®co^eM 

2 2. #3PJ3&, HuIBl^v^U8X(il 9©^-rti^-o(cIB«©MSH 

2 7«nTIP49IfiS07^ 7 S^J&tfT I P 4 9 
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Kai&^ria-efcSo 

0 4 {is 7yFMifi*0polyA R N Atco^T T I P 4 9 Stfc^OD 
-gtf£7 P-7h bT y -if >y D y h ;W 7 1) *V -fc?—> a >Ltzm%Z^t 

0511 7^ h§IlS*OpolyA RNAtzo^TT I P 4 931^© 

06&, H»J4T'T I P 4 9*fE?^#At-Sc7)(c^fflbfeb7:^y>^^ 
£#AbfcpET3 a-Hi s ^/7#-£^-ri2-£&So 
EI 7 \±, IMxftT I P 4 9 ^^^-a-fe^MaOv§BMt>"^©*liigei 

0 8A&TI IP4 9SfiKSISS^bfeMonoQ0*^A/^->^^-ri21 
T-fctK H8B&TI I P4 9Hfifi^MMb^MiigSMcD«m&}cllj (^v-> 

EI9&, ?y NSTWftait, I2M&»£TO^b£TIP4 9£l>*N 
i-NTAT^n-^Tj^ATHMbfelM^m^T I P 4 9£o^T> ^ti^ft 
ftT I P4 9mte£ffi^T£x*#>7Dy h8fc£5fl¥ffifcfTofci&|l£jjvf 

ftfthbT, 01O*®±|£ (a) iijnTBPm (b) fctmHASnlft 
£\ (c) (±irtTIP4 9m^^n^nffll>T'i7x^^>yD^hS(3 e }: 
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il 111 MonoQfiIbtTIP4 9©ATPasefS^ 
MonoQTlllfcTIP4 9©ATPaseML 
m 1 Mono QxmmLtzT I P 4 9 h^>7*;UD NA£ £i£ 

ti * «mr*ife t ism * * tmm.ptmw jg r* * s » 

MMT5TIP4 9£3MBIU £6£H»J1 O-e^bfcio^b MIP 

1 OT^lfe^iCi^ b hXfci^y hWft©fl&©£»2PfcT I P4 9®* 
tD^f,ns. £fc N HWJ4tr^IjEUfe^^(cT I P4 9 jlfc^fr'&illg 
fcj£<#41-Sdi:SU f IIJ(S^J2-e^Ufc«t-5t:T I P 4 9I^tfDNA»S 
t|||#-r Z&BTTz&ZZtfrb, TIP 4 9ite^{iMfc-^T*(i^<^MM 

t±ji»M©ra-ttiiioatajtR:ov>Ttt3 0 %~4 o %&±©*^E py-tfftS 

tip49^7^ hbthtomizjs^xtmtzt, 7*;m\s'<)\'Xi±t> 
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**!B©TIP4 9©«l6tt, TBF tVL&tiJ&f&tZZt. ATPase 

•eft So 

rected mutagenesi s ) lz «fc o T^SIE^J Q'noZt 
^T'tSo *frWt:tt N F/rSl©£g (U?^>^) £W-r3ffel±£g£gtt 
S^SDNAfcfflftW&^riU-yrf**!/;*-?- K^ffl^Ts DNA0JKE8I© 

#I§BJ1©T I P 4 I P 4 9®tIM3- FtSDNAXIiRNAIl 

lifi^<tS±TOJl*E^e)5&:5*©-eftSo 

DNAC^^XttRNAfcoivcfciu *©«a^Jfcffi«fcjfi£E?!l*»*> 
^S7>ft>7DNAXIi7>f-k>7RNAmmSt5o #0M0« 
^FtKfD^&VAlSU, DNAXttcDNA^tt^>;*il£T>?--te>xii 
©r*i]|pf,ft5^©$J|u RNAfctt-*«*ffiU ^>^-tr>*DNAX 
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^7>ft>^*'iJ 7 7 l/^J-f- K&V*0»#f*:i± N TIP49X!iTIP4 

if h p r e - m R NA^©lE?g^ 
(Dp r e-mRNAfr£>j&$mRNA^0:7nHzy *>>^®pg N 

»£W«*fi-5DNAXi±mRNAfc:|£^U ft&tilffi<Z)£ii<Z) 

ft n % 1 5 i: # x. e> n t v 0 
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2 1200-1206M, 1 9 9 3^) . 

fmmm%i%imft'ct*z ( mtit^mm 20113^ 1 8 9 9-1 9 0 

7M) o Ife^o^ W®7>f t 'J 7 l/^f FXtt-?CDi» 
&oT, T I P 4 9 mfc^X&T I P 4 9 KT^mRN A©iIiR|f^3 K 

b<, Hi:^K(t MSgttgfttt. 7*77*d?-:*x-i^-££ 

M^bt^Ufe^ T IP4 9&&¥Z®mtLTPC-Rm*fi5ztlz 
m (0J*K, ;W>x;i,7-s;t^>tt»3 9 4I) &ttfflbT£figTS3fc 

»tt T I P 4 9 Ifif 5 fz VXD 7 o - 7 b T ffl V ^ h Z £ #T* § 5 0 

ST, t hOSSHcDfflM(i3x 1 0 9 <ii:^;bftTV^ o 16i&S©DNA 
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&4 i6 iiii#4-r^c7)T\ uci^oDNAt-feMt h^zoim&nzftg 

^l/^-^K*^m-r Sdfcj&SnTlfefcftSo Hi©fl^UT(t jKMi4PIto7c^ 
(R I) s (FITC-^D-^^f) \ iiXli7ty>fb<(it 

t i P4 9$t&F£tftm"r zumtLT&mfomzi^ j-^yyu^ 

7'J^f->3>^RT-PCRS (Current Protocol 
s in Molecular Biologyj (Greeue Publi 
shing Associates and Wiley-Juter Sci 
ence) Chapter 15) Xfi-f >1M ^jl/W X \) 94 -fe?->> 3 
(ItChapterH) #;pl;f£>nSo 

£ #11 ta ft KMi SSUft 5 a >f X u ^ X£#T- fc; W X y X US 3 o 0J * fcf> 

t:D y >g^h y *A#&<TfcA<f xy ^wx-rs^fc&So ^©igffl^b 
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6W±1 OJilTxS SC 

5W±1 OWTxDenha 1 d t 1 s 

0. 1 %WTt!D U >^^- h U t>A 
m\ 0 0//g/mlfA^f$DNA 

0. m±l%J^TSDS 
WfaM m 5 0 m 1 
MJfrSJg 3 5 HJL± 3 7 TOT 
fiJSSRpffl 5 0W±7 0 

6&Lh 1 OETFx S S C 
5W±10WTxDenhaldt' s 
0. l^TtDiJvgth^A 
ttl 0 0//g/mlfH^t4DNA 

lx 1 0 5 i^±2x 1 O'cpm/mlWTcDNArn-y 
&J$ftft 3 5 iii± 4 2 °CWT 

K** XttZzt, Xtt U >ll^^(0 0 * S Bjft-r § d £ ^©-fb^^ 

bfc#oT> ^0|0DNAMRNA(t ±IS©4b^flijifp£*i^ DNA, 

RNAXt47>^-b>^^U7^i/^f.|JS^o|gHfc:^tt*CDTf»*o #fgBJ3 
fc#^TB\ <b#fiifp£ft£DNAXfci:RNAJ2:, ggff^n- KTaHtBXtt 
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P49#fi#fs mmxftcDmmz r s £ t e, n 3 *> © -e 

TIP49£g£TIP49 AsS*-rs»^W^©»^t^fi!Sf^f 5 

TIP49 *mmtZc\t&t7 3iX*>7uy H£ N ELI S AS-P&gffefiffi 
(0SS.KF ACST'©$J5e) ^Ftct &©£^©fBffll*]{;:^i? 0 

*y>*D-^;i,tfc##j^$ft3cfcttJ; <*De>nr^S ( ^Ant ibodi 
es A Laboratory Manualj (Cold Spring 
Harbor Laboratory Press, 1 9 8 8) Chapter 
6) o tf;tfot*»T I P4 9 *®Mt ZtMttti* S P n-i-JltiiftbZ 

7^>htiis l^ift#SJ©ffitt%WtSiAfl:©77^> h**i*U lift 
Wlcttx F (ab' ) 2 , Fab' x Fab, F v&iffc^ff 2>Z\£&X%Zo 
Mz.l£s *&W<Dtiifo*^7i/>XfrMT2>£F (ab' ) W 
^>T«t5^Fab^|^n5o F (ab' ) 2 ^2-^M7hx^y- 
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;i/&£©syn-eil7ubT^ ^ y 3 - h"ii?T- 7;^;Wb 1 5 i: F a b ' #f#<s>ti 

intf*:*ffl^S#i£i: LT&Mfrft£&, ®TIP4 9 *BiB*3Jn{*:£fl!^T 
T I P 4 9 itttHf (DT I P 4 9 ^lt5»«MI-lJ: 

JniffcSffl^TT I P 4 9 fttftdJ-rS^as^tf £ftSo SfStebTBu ^^.Kjfifc 

m^ma^m (rik 7^>xiiet^>, *>b<&3£«>if (fi 

WTt:»J§^L, fclBW&S&fcEMrf*^ ©filter £ 

<H«|J 1 >T I P 4 9jlfE^©«St>*T I P 4 9 (DT^ y^ie^iJOD^ 

1. 7* h«jamj*©aii 

F;HtTna7;i/^'J-X5 6?HfI^Ji pp 2 7-3 7 ( 1 9 9 3 

h<fcDffl« (2 0 g) fcttfflU ^PBSCott, ^gd&P B ST- 3 [lift 

i«I (10 mM Hepes (pH7. 6). 15 mM KC1, 0. 15m 
M 0. 5mM X^;i/^v>, ImM EDTA, 2. 2M */ 

alls 5% ^'J-fe'JX 0. 5mM DTT. 0. 5 mM PMSF> 1 4 jjl 
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g/ml ?7°n?--y) £ 6 Omlflnx.*^ yiNXlfc, 3fiifo*-A — :/£ 
^>3tiil I (10 mM Hepes (pH7. 6) , 15mM KC1.0. 

15mM 0. 5mM 1 mM EDTA, 2M 

10% ^Ut'J>, 0. 5mM DTT, 0. 5 mM PMSF, 1 
4/zg/ml 77Pfr» SlOmUn, ^©±(:*ti/it^XbTf 
£I£|!4£MU 2 4, 0 0 0 rpm-e5 0^P»lt o tt!S£5mlGDl« 
it (10mM Hepes (pH7. 6), 100 mM KC1, 0. ImM 

EDTA, 10% ^UHz'JX 3 mM MgCh, 0. 5 mM D TT\ 
0. ImM PMSF, 14/xg/ml 77d^-» fcSffllU ±£m*m 
^bfco d©7#<3 2 6 0 nmC7)0Mjt£?I£U DNAitjt£> 0. 5-1. 0 
mg/ml iciHiiUfeo KClfcJ&ajgtfO. 5 5Mfc&3«fc-5fc;tia*N *9>o< 
t>«£LfcgL 1 5#fflgfc-5U «£*#bfco *lrv^ 40, OOOrpm 
T*6 0^^3i^Ufco ii'i>±7S£[I]iKU K7>^^A^$ilmlt;^b 
0. 3 gj&n£TeSt£ifc&£frV\ 3 5, 0 0 0 rpmT?3 0^»Lfco ±t» 
£&Tx tiM*'P& (0. 2-0. 5ml) ©aftf* (2 5 mM Hepes 

(pH7. 6), 0. ImM EDTA, 40 mM KCL 10% ^UHrU 
X ImM DTT) fcjgfru 5 fc±£©2tff*fc2*f bfe 0 j»4ff 

»7gL fftfifrto (12, OOOrpm, 5#R3) &m\ ±M£0i&U g£ 
fl?tJg£2 6 0 nmM2 3 0 nm(DWi?tm%Mfet Z Z tlz& *) 1 Omg/m 

F;WtY-a7JVyiJ-X5 g?S?Kj pp215~219 (19 
9 3^, ¥±*t) izmMommzmtLX^v hMMiliii^eigftf 
^bfeo igttt, TF I IDi^OftfcDfc^y hffFJOl^llilffltt&ffi^fe. 

2. -^Tcmm^cii 

1) ±IE^y HffWi^-^i^^A (Ni-NTA7**D-7 
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£M^ClhT"MIUfc&cD8 0 0/zUHXraTBP-C (t*^>£6no 
fe^^mnT^7TBP©C*Miai (Nucleic Acids Res. 22, 
1179-1185(1994^) 2 4 0 /z 1 £4°C?- 1 2 «?HSi6**fc«, Kjfe* 

C50%^7'J-(Dr^MTAP7ifD-^ 8 0 # 1 *M 

4"CT' lRpHSJf6**fco 

2) ±ET£jabfc£jfc«« NPO. 1 (2 0) (2 5mM 
HEPES/KOH (pH7. 9K 1 0%^'JtD-;K 0. 1M KC1, 

0. 5M NaCl, 0. l%NP-40, 2 0 roM>f =• *V-;i/£i8 ( p H 7 . 
9) s ImM PMSF, 0. 5mM 2ME) ttff*^J5fe^Lfc», 8 MSH 
mm (8Mmm. 0. 1M NaH 2 PO<, 0. 01M Tris) 100/il 
T-2 0^ig/±}r£^£4[I]li«L£o 

3) ®&miz 1/4§I0TCAM (10 0% (w/v) TCAx 4mg/ 
mlr*^i/3-;H) ^0x4 o CT3 0«ii^ 1 5 0 0 0 rpmt 
3 O^IB&i&Ufco 

4) jfii&fl*lgu ±7ft£m»£, ttXt&l 0 0%(D7* h>lmlT"30^ 

««i:ltfl02D^>7;i/S»(i, 7%SDS, 3. 3%TritonX- 
100, 2. 4M 2-^;i/*7hx^y-;K l/3gf©B i o-Ly t e 
3/10 (BIO-RADtO ) U -ft£-tf->7-;i/£:bT^* 

6) V->r)HzV>y;iUmmm (2%TritonX-100, 1/2 0$ 
i©Bio-Lyte3/l 0) £5/zlMUfc 0 ±SBft»«i: LT 0 . IN 

Na OHg$> TSPas&^fcUTO. 0 6 %H 3 P 0«}g«t*J8V\ 4 0 0VT- 
10^H, 8 0 OVT-4 5#HiacttUfe a 
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;-; 7 ) W D iti b S D S mftm& (125mM Tris/HCl 

(pH6. 8) , 1 0%^U-bD-;K 2% (w/v) SDS, 0. 7 2M 2 
-^l/*7hx^;-jK 0. 0 0 1 2 5 % (w/v) ^P^e 7 * ; 
tlO^ibfeg, SDS-PAGEfflX77y;K:ffT, 3 5mAT*3(l# 
Pel ttM&i&^Tofco 
8) SDS-PAGE©t, xl/^hD7'Dyr^ (B^-T KHH) 

(DMK IEEVKSTTK 

(DQAASGLVGQENA 

®E VYEGE VTE L 

(3)1 LAD Q QD 

4.7* hM«M^IfilCM>t5DNA7D-70M 
1 ) ±13(3)© 7" 5. J Wm\ tS^3^TT HBE^J©X «±@©£a£8E3l 

$tl2.DNA7°D-y^, DNA^gl (ABIK) fcffll^T^JSLfco 
(DGCIGATCAIC AIGATCGITA CATG 
(DGCICATCAIC AIGATAGRTA CATG 
©GAIGTITATG AIGGIGAIGT 
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ft*, A fct^ X T tt « >% G tt^=>; C &^> X , 

2) IfflWft^^SDNArD-rtTakara MEGA 

label** f (Mmmm. zmmm) M^WMutMitw 

3) TE©««ODNAfijS**«||lu d©**3 7-CT3 O^B-r 
DNA7D-7 (2pmolAl) / _ 

O JU 1 

Cr-»PD ATP (3 7 0MBq/ml) (7YHA1) bul 

4 ) T 5 0 E (50 mM Tri^-ri ~ u o n 

fflU ^ris CI PH8.0, ImM EDTA) 

W*ft^feSephadexG-2 5 (SftM, 77^7^tt«) ftl 

ft*J:^fcHS», 3) ■e«Maa*Uft D NAKiS*fttt*5AK:«*fc 0 
5>*©* 2 0 0,1 C T50E^« U 2SQB®2 0 0/z 1 

fcfMLfc. COcDNA5^5.MrMolecular Clonin 
g Second Editionj (1989^ Cold Spring 
Harbor Laboratory Press) Chapter9C» 



18 



BNSDOCID: <WO 99004 19A1J_> 



WO 99/00419 



PCT/JP98/02836 



^i:fotrhD-b;vn-7l (Sudani) ±lzmfebtzo *<om. zco 
W£2 xSSCT-6 0°CT-^Ufco 

2) 4. T^e>tlfe>fg|^fbDNA7-p-rii^codt> 1 5 s£M±£ 
S^bfe7 , 7-^OcDNA7 , D-7i:WTO^Tv\^ ^'J *V X£i±£ 0 

6 x s s c 

5 xD e nh a 1 d t ' s 
0.05% h*P U >mi- h U £A 

1 0 0/ig/ml denatured herring sperm 

DNA 

0. 5%SDS 

mmm 5 o m i 

SJtSSig 3 7 °c 

sftBiiB i b$ihi 

6 x S S C 

1 xDenhaldt' s 

0. 0 5% £D h U£A 

1 00/ig/ml denatured herring sperm 

DNA 

lxl0 6 cpm/ml cDNA7d-7 
W&Wl 5 0ml 
SJ^SJft 4 2 °C 

Ri&mm 1 8 

3 ) t\4 7 V *TJ X©H7 Ufc- hn-b^D-^KSttTOM-C 1 01* oft 

19 
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(D 6 x S S C\ 0. 1%SDS 5 0 0ml 

^Jg4 0°C 

©3xSSC, 0. 1%SDS 5 0 0ml 
mm 4 2 °C 
B3H2 0#fg 

4) ffi.&lstz— h nt;i/D-7i(iKODAK XAR57^;VA(;-8 0°C 

5) if.^t-h7^7*77^f, s Btt©r7-*©<ftB£ifc£u 
m^±©77-7^SMM (0. 1M NaCl N 0. 16M MgSO 
4 s50mM Tris-HCl (pH7. 5), 0. 01°/of7f» C@JR 

7) 2) ~6) ©3S*I£3 0*§!3&L£o H44© 7*5 

*Otftofc. 1 0 0// l©SM»?SK:g»U 

*&fe<b£#tco mr^-tfrtomf bfc$Rfe^£T I P4 93I£^h£tttt£o 

6. TIP4 9»fi : ?0^:«H» 

1) SMS«K:Sa3Ufer7-^07T-i?5 0 ju 1 hY 1 0 9 0 r-*JJ§S 
2 0/zl&££U 3?°C, 1 5#B&gLfco 

2) 1 0 Q ug/mlT>Vi' 1 OmlNZYMCl) 
"rS^Lfc»«[*igfU 3 7°CT-6B^*g|fLfco 

3) 8 0 0 0 rpnu 5 #H3jSi&#«i U ±7i£[E]iKU£o 

4) K±Jifc: % 5M Na C 1 § 1 ml, *'Jif 1/>7"'J ;i/6 0 0 0 £ 

l . l g£in^ m-frLtza 

5 ) ^^§7jc±{c 1 B#fgS^ lOOOOrpm, 4 °CT' 2 0 
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6) iM£0ifcU 7 0 0 uKDSMigmzfiMLtzo 

7) ^dd^a§ 5 0 0/zlMT«ffU aofc^BiSifrUfe.. 

8) 5 0 0 0 rpm, 1 O^IBaS^ttU *Ji*@JRUfco 

9) utli^ lmg/m 1 RNaseA, 5 mg/m 1 DNasel (±t 
ty^S) **l^l"foiP^ 3 7°CT- lBm»g0fcO*>, 
?U^U3~;i/6 0 0 0 (0. 8M NaCl) £ 6 0 0 ^ 1 flnx, tK±C3 

10) 4°CT% 1 5 0 0 0 rpnu 2 0#H»ib#«Lfc&. ifciHteiaifcLfco 
1 1 ) u©MC 5 0 0 jul 1 CD S M?gi8u 5 0 # 1 0 5 M N a C 1 N 50/i 

1O0. 5M EDTA£2jpx. n It, 4 0 0 # 1 ©7 x ;P*fln*.T«#U 
77-^»lTcDNA$ll?tL 

1 2 ) s£$M£^T- 1 5 0 0 0 r pm, 5#IMi&#ttl/fcgU tK^^HHK 
Ifco inciml©x^y-;i/^nx, 1 5 0 0 0 rpm, 2 OailOftib&MI 

1 3) 7 0 7oX^y-;Hmlt«^U 1 0 0 ^ 1 OT E^M ( T r 
is-Cl pH8.0 lOmM, ImM ED T A) fcifcJBfcJgfrU D N 
A»«£fcfc. 
7. T I P 4 9jHe^©-^*— nO*?A 
1) DNA»I^T©i9i:U «JIB&XEcoRI 

dna»* (6. -emmi,tzb<D) 2 Qui 

EcoRI (Takaratl) 2jil 

RNaseA (B*^->tt») 1 // 1 

IOxh buffer (SMmtiO 10^1 

UMtK S7 jj.1 
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£St 1 0 0 JUL 1 

3 7 °C 

2) 0. 7%NuSieveGTG7^-7 (SM«R. 

ft) l.'6kbpftiS©DNA^t)/±iU CODNA^GE 

NE CLEAN II 7 ^ytl) ^l.TMWol!) 

fcDNAS@JRbfe 0 

3) DNA£iSto&tfpB luescriptll (X h 5* £ 

e c o r i X'wmmm >; >&Yb£frofc 0 

pBluescriptll (1// l ) 3jul 

10 XH buffer 2 /jlI 
EcoRI 2ul 

mm* i3ui 

&§t 2 0 ul 

SJS5fiS 3 7 °C 
-EJS&BSISI— h& 

<2*0* 2/U 1M Tris pH8. OMn*, 1*1 Bacte 
rial Alkaline Phosphatase (SfMi) 
6 5 "CT'HSfF^fiU «'J>|Wbtfc. 

<3*©ft, 7x; -VCH C 1 2 ®fjl«**£j£$# 

fcSL x^-^tiDIiU TE» t i00/zg/ / il» l fco 

®2) T»6nfcDNAi: x ®fi^;pBluescript II*, « 

DNA(1. 6kbp, 2)TJ««Ufc*©) 5jUl 
PBluescriptll N o t I tijffft (©-CftftLfc*©) 1*1 
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T4 'J#— fe" (B*^->*iM) 



2//1 



1 // 1 



11^1 



^•St 2 0 // 1 



Sf&ia&l 6°C 

£j@2i$h 

8 . t i p 4 9 &B*<D*mm^e>mx 

Ht&tzfc^KJfoMit:±-Cs E . c o 1 i JM 1 0 9=J>b-^> h-fe;i/ 
ttS^) fc$g£U *±t?3 0m 4 2°CT-4 5#P^ *±^3#ig£jfc;*-&fc 
SOCM9 0 3 7°CT-ll$iaB^ ^**-£E. col 

i JM 1 0 9i;|Alfeo E . coliJMlO 9£[HifcL;feo 

dCDT IP4 9it^^^Atfc$l^m^^fliB*«MII^X||Sc 
IK4^ifi|j»M (T305-8566B*H^«!io<timmiTi 1*3 
^) t^9^6^2 3 Hi:fl£b (gffc*t :FERM P-16282), 
¥$1 0¥5E 2 5BfcfflBWFftfc:#*Ufc (SfE*^ : FERM BP-63 
7 7) o 

9. T I P 4 9«fc^©i&SiS?<J©&£ 

1) 8. THiKbfcE. co 1 i JM1 0 9£LB^igife (1 0 0^g/m 
lT>t^>U>, 0. ImMIPTG, 0. 0 0 4%X-ga l^i) til, 
3 7°C-ei 6«FBSJgitbfco 

2) «^nfc3D--©^, afeonDr-§2ml LBigil (10 0 
^g/ml7>ti/'J >) icffi^ 3 7°Ct? 1 6mr$t£mhtz 

3) ZODWl^ 1 2 0 0 0 rpm, l^I^fLTilU Magic M 
iniprep (Wmmm, 7u*X&m) fcfl^r^a S h*D N A^^HHR 

4) 0JfcLfcDNAft^*-5*-*FSS/-*x:/**y h (>^-*>x 
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Jl-r-ftm Mt-h^-^x>if-AB I 3 7 3 9 ^ffl^Ts iy-^x.>x 
10. T I P 4 9©T^ y^lB?iJ<D&£ 

ei 2 iz t i p 4 9m&n<DT^ smmmwT i P4 93tfE^©Jisis 

ATPaseMDNA^ij^-^ (helica 
se) (3^»^lB^ijcD^-e^§ o 

£<otc, t iP4 dw&mtwM&WtfmmtzRuvBm&mt-m^ttu 

i/-*mtZ>Z.t ftftfr-o fzo RuvBieiiiDN A fcM^&x. JkTfW&t £ 
^fiST*fe^ 03£T IP4 9MeMSt>-jtfe?hRuvBSaM>St>*iifE^ 

xmtfiZLXBffl® 1 3 7 2#~ 1 3 9 5#, ©#4 1 5#~4 3 4#©ffiiil|© 

<H»J2 >T I P 4 9jt^O^ * MFK«IS«^jBT(DieS®tte 
1. hflTJKcDSS 

1) SjUffrCW**-^* h l OE^HAU 5£7EfcDNA»g&2! 
Krtft#U 1 2, 2 4, 4 8«Mg&fc£lE-fo7* h£«u OT1£&&U 

2) aDCDENft#7vM±, 2affl& AAF (7^7t^7^l^ 
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v.::- » *o. o 2%<gt!*V(Dmtiimmn&* am/a) *mt&Ltz 0 den* 

2. RN ACDSIM 

^Molecular Cloning Second Editions 
(Cold Spring Harbor Laboratory Press 
1989) pp7. 3-7. 8 liztmor-t^Tymt'T-iSymzfti^ # 
M^v hfftBcDRN AZmmLtzo 

mm=.\±^ v Fsfi i g**n j ?n»<*:a*4'T?®»bfcft, 5 om 1 

ZtzmZtifcRNAmFute, oligotex-dT3 super (figffi 
^, SSMi) ^^Ti D n D I!iM©^(:tl\ polyA RNAtli 

3. 7D-7DNAOii 

T I P4 9*e : ?*fflV%T^-f r>J^>f'g-i/3>fflCD7 , D-r4f^Ktfco 
ftS!l;5ri£fci\ pBluescriptl IllzctfeT I P 4 9X&?&$JIB& 
iiSCT^ TIP4 9»€ : ?»#*«J»>fcHU ^**n-^^;i/mM?7}cij{CT@ 
Wafi^S^H^ GENE CLEAN II (g&ffi*^ 7±3is#9H) £ 
■■■■■■■ ffl^T T I P 4 9 Ifi?^Mtfco lilfe T I P 4 9 MfcTZ lOOngffl 

V^T^ 7>^A77^fAKDNA7^'J>^i/h (^— V >#— A# 
») ^^TWPMI:^a-P 32 dCTP (77i/tAti) fcffli^ 

4. y-if y h y\-r *w -b?-*>3 > 

1) ^Molecular Cloning Second Editionj 
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(Cold Spring Harbor Laboratory Press 
1989) pp7. 3-7. 8 4tCl3$5<7>y-1f>7Dy h& (^)V2,T)l^h 
KB) izm^-+f>7uy h,vf r>;^-tf-i/ 3 >^frofeo DNA7D- 

^tlt t>^i^©RNAIipolyA RNA 3 0 0 ng£ffl^ 
2) 1. ~4. 1) ©fS(t(c c tf3[2l4(C^1-TIP49MfE^^CD^^-> 

^^tiin-rs«f^T"fei,c:i:^^ofeo Ife^^ TlP4 9iifs^£ffl 

^TDNA»*ftttm-r5^2:Rri67f*si:%jte,ns. 
<hm 3 > t i p 4 9 mfc^mmmmcomm. 
mmmmommAz^ Rat mtn Biot (%tmmm, tu-yj-y 

y^notzm^m^nx^^, 7^#iiopoiyA rna$7d y y 

€©^^H5(C7TnTo ^jiP^W^^ct-Jt, TIP4 9»e^J±|»* 
(Testis), (Skeletal muscle) (Hea 

rt) RVmU (Kidney) T3S< IBS l/rn*ff, £IWCft&tf*&*i 
5 Mti £ jSte^T & £ Z £ &m B% U tz • 

<nmm 4 > t i p 4 9 <D±mmm 
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i . t i p 4 9 mi^(D±m.mm 

T I P 4 9 ifiizj-^^rlU 6 iZTjkg ti £ 1 7*^ > & ^liAlfep E T 3 a-H 

®lt mmmi<D7. ZimbtcT IP 4 9iIfE?£JfAl,£pBlue s 
criptIH^^-S, PCRg ( ^Current protocols 

in molecular biologyj (Greene Pub 1 is 
hing Associates and W i 1 e y - I n t e r s c i e n 
ce, 1987) chapterl5 £f2i£) lz £ D s ^©iB^J(g)SI>"i2^J(DcD 
JtSK?iJ©7^ l£T I P 4 93Hs^M>£iiiHbfco 

H^J(H)CGAATTCATG AAGATTGAGG AGGTGAAGAG CACC 
IB?'J@CATACCCACC CATGGGGTTC TCTGTCTCAC 
ia?>J(B)<Z) 5 ' ^f,07M!iEcoRI^ hT&3 0 

©^l£ftfcjilH^£Nc o I, EcoRIWlfco 

©S'Jic, fUS#iJ 1 CD 7 . T-ftMbfc p BluescriptII±cDTIP4 
BMfc^oiCmMimzft&t&ffifrZE c oR ITOTU MfE^£12J *) ft L-.fco 

@@-e«JDmbfe«fe^i:®WDtbUfcafe^i:S. Ligation P 
ack (B*^->*±tO ^ffl^T^cDTOi^0J«(z^^il^U TIP491 

@«lfcT I P 4 9 3lfE^^lfl^^fe* (1216) o 
2) T I P 4 93tfe^CD^MM 

TIP4 9Ii?4I^^7'77^ ^'Molecular CI on 
ing Second Editionj (Cold Spring Harb 
or Laboratory Press^ 1989) chapt e r 1CIB1 

(Dfimz-^mmwivtco 7-77^*iiJMio9n>tT>h^;i/ c%mm±%i) 
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*«U 0JRUfcJMlO9J:O7 > ;P*yiS (^Molecular Clon 
ing Second Editionj (Cold Spring Harb 
or Laboratory Press, 1 9 8 9) 1. 3 3- 1. 4 3 £83 

tt) !UD77^ KftEliRUfco ft*>\ 7^ K©»»tt±Rl#|B*©jeifi 

2 . T I P 4 9 O^S 

(1) ^1111^7-77 5 K£*H®BL2 1 (D E 3 ) pLysStc^A 

(2) m*mm*T>visv>i ooug/mi^tsLB^m^mmu % 

PTG£0. 5mM£ft5ctdtiDx, T I P 4 9 (Dmmm^j-otzo nmt 
3. TIP4 9©MS^ 

(1) 2R$ng& N *S§S£[nliKU Lysis B u f f e r IzMM Ltz&4 
°CT'V-3.^-i/ 3 > U Beckman Optima XL-8 0*«fflU 
5 0. 2TiD-^--ri 8 0 0 rpm N 4°CT« 1 5#H»ito£HLfc 0 

(2) *©*, ±»4»l>, 1M^^;-;KpH7. 5)**Mi0m 

»fc*^D?h^7^- {^-^®«f* (20 mM Tris-HC 
1 (PH7. 9), 10%^U-fep-;k 5mM 2-ME, 0. 5 mM PM 
SF) N m&m (KC1 0.04-0. 4M©^yi>h) } tCT, MM 
B^*l3«®^(cipl;TT I P4 9©!g^^ffofeo 

(3) 3gfi$Jifc©a^ 1 0%SDS-PAGESm*i&fc:frW\ ^7y- 
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Ni-NTA7*D-^*7i»tJ; ZMWi(Dl(&%k*m 7 tc^-fo |7t, ly 
sate (-) fcO PTC£»]b&fro£;f«^^ 

lysate ( +) & i p t c ^tzw^mmmzmmm vtz&<Dx 

N i - NTA?A'd-^^7A, Mo n o Q(D^tM,z& 4 9 kD©{ig 
(IT I P 4 9<Z)^> K#filf££ftfco 

MonoQO*7A;^->i:lgiai(5tIii (^x'i/-^) 
®££m£E!8 ASCIIS Blz^to H18 AfZi3ta/^->£ N H 8 B £111^6 
M©Sm*ft©^^^-r o KClitlt#^0. 2M (i§4 3@7}) T-TIP4 

9 a* m m £ n s z t # # ^ o £ 0 

<ft»'J 5>jnTIP4 9 m^Otf^ 

(1) H»'J4Tf#^^iiTIP4 9 lmg^ffl^ ?A 

ntibodies A Laboratory Manualj (Cold 
Sprong Harbor Laboratory, 1 9 8 8) chapte 

r 5 izmm(D^mzm\ ^-twc&^u mshmzmi&istzo 

( 2 ) hJff«^Jitif±i^ ^tttBM^ fclfifgl Ufc T I P 4 9 -&&mm 
4T»N i -NTAT#D-*£^ATit^U£M^?&;LT I P 4 9Co^T, ^ 

I^19t:^t 0 H9<K Nuclear e x t r a c t \±m^WL<DV-y 
T»&ru T I P sliMill^iSbfcT I P 4 9©n> h't«l)5o 3>hD- 
)U±T I P 4 9 %mthLtzm<DN i - N -I ATXu-xjj ? A<D¥-X(D^> K 
T"&So 4 9 kD0|4I(:T I P 4 9©n> h*«l^ixfeo r T I P 4 9 ttffl 
^MTI P 4 9©;^> KT-&fK h^5" v >^ ^©7>/i(t7>^ft^^ < 

x^Zo z(Dmm, fomfcfc&focDmtZRxf&MitimfrbmwLLtzT: i P4 9 1 

<H»J6>T I P4 9A*TBP tW.&fc*ftmt 2>Z tomm 
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HA^^TBP^IMI^^i^t, TIP49#TBPfctt£#£ 

mm t z z t (ommmm. * n tz . 

1 . ttttm*©^ 

1) "7^Xi«FM3A (liy-W^^RCB 0 0 8 6) {3 1/ h D t> << 
^^^^-tffi^THA-TBPie«AU fi»&;tFM3A«*ft 

llfCo 

2) toMFM3 A«^ESmife (~y;w#§0 CFCS^l 0%£fc 

3) r;Ht7za7;k>'J-X5 (S?Bfl»*JSj p p 2 7-3 7 ( 1 9 
9 3^, ¥±#) tS3*©*^t:LfctfoT«*UfeFM3A*f ) «aiaj**4 
ml (3. 5mg/ml)ilLfc 0 Iffiiclt FM3A 1 >J y h;i,®Jg« 

*iSjpp 2 7-3 7 ( 1 9 9 3^ ¥±*t) fcE«©*ttfclpl;TfTofc Q 

2. TIP4 9-TBPfc^&fifcCDfitR 

1) fcxHAJniffr (M*^3^tM) ^7Dr^>At77D-7t-X (77^7 

2) 1. W«Ufctt»m«[fciaHAtt<*;-K-X*S^U r An tibo 
dies A Laboratory Manualj chapterll tzfS 

3) 2) TfitRbfcK-XftlPttff* (lmg/mlHAWF^ft) 

4) FM3ASttlli» (N. E) , 2) TftttifcB Ufc tr-X*»iiMM| Ltz 

±m (ip sup. ) rw3) wmLftmmm (Eiut e > to^t, * 

ftWSTBPlS^ JaHA^ ffiTIP4 9ifc#;£ffl^T, PCurren 
t protocols in molecular biologyj (Gr 
eene Publishing Associates and Wiley 
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-Inter science, 1987) c h a p t e r 1 CiBttO^SSCip 

y^W >^t3<fc Ofr&ofco -ffcfc^ h7>77 7-A*y7 7- (125mM Tris- 
base, 960mM glycine, 20% methanol) fc*§ bfc S D S - P AG E^CD 
^^;-;n:§bfetb7>^77-^y77-l:iifcPVDFI U 

tt*L Immobilon) £ h 7 >7. 7 r-^y 7 7-Ci Lfc 3 MMII ( 9 y h v 
>*±M) Tt±£*K ¥«Ste¥SIB (B*^ K-*t») £ffll>Tl 7 OmAt 

SO /TBST (20mM Tris-Cl pH7.5, 150mM NaCl, 0.05% Tween20) ny'uv 
*>?Ltzc -fciatttctt. SKIBPm*. JaHAMs ^TIP49ftM, 

fcffi^fco JBfiSJ&Ou ProtoBlot Western Blot AP System (7*P p< 4 

7*X77^-fSSS (NBL BCID (#fc7D*:*ftt80 ) ilEJfc** 

triiTB PifitffcHu ^Antibodies A Laboratory Ma 
nualj chapt e r 5 fciB«0#&fc Ufc#oT£i^¥fc&£UTfls«U 

fee 

Ofc^To mi 0 4\ N. E. (1 l/->&lMl/-» &FM3 
Aia»l/->^ IP sup. (21/->M5l'-» MWbfe 
fc3©±«k Elute (3 L/->SI>*6 U-» i±*lSitB«©*ttJ«[**1'« 
E)104 J CD±^ (a) (i-*^cmTBP^4ffl^fe^4^U> 4»© (b) 
{i-^^icifiHAm^ffl^fc^m^^U TS (c) tt-fcffifcfctriT I P 
4 9ftft£ffl^fc^ll£itf'o Bll0*O**OU-> (6 CTBPS 
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tfTIP4 90U->*Ji 6 *u TIP49fcTBP^ tmt% ttH " 

< $lfe0! 7>TIP49©ATPase gtiftttB 1 

1) MonoQT»llLfc*38a^iP6«4 7H^O#H^O»ia*^ r 
&©U> (P) t»PfcLT*»UfcATP (7--P ATP) t*. WT© 

20mM Tris/HCl 

7 0mM KC1 

2 . 5mM MgC 1 2 

1. 5mM yf-t^l/^ h-jp (DTT) 

0. ImM ATP 

7- 32 P ATP 0. 125^1 

s p (nmm&&) x- 2 0 u 1 ^ns 

*^ S'Jfc s M13ssDNAft»4DUT±ffiSi6ft**sci: ! fefj ofco 

2) fifc«fc, 0. IN HC1*100//K 2mg/ml BSA£10 
0*1, 10% (w/V) Stttft*2 5 0/£lJD^ «#U 15dS*±C# 

3) *©SL 4-Ctc^T 1 5 0 0 0 rpm-C15»IBift^«U ±* 2 0 

4) CO±I§4«Ctfci>T 1 5 0 0 0 r pmt 5^I^iU ±» 1 0 
O/zlftgfU^PCR^-jL-r (^-*>x/i,T-ttK) fcftO^Jtfc. 

ilftBlltwt. TIP4 9(ciDATP©r^© 32 P^if^tl3iMU 
*©»»fli*»»«*il*(I jWMp*. EI 1 l *fifts©^ 7#M 1 3 s s D 
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CttStS^fcWofc, £tz, M 1 3 s s DNAOttti Ds TIP49 
OATPas eStt^<«cSci:^iPofco 

<nmm 8 > t i p 4 9 © a t p 2 

MonoQtCct^Mm^tlfcT I P4 9 (3§43Ii#) hATP££H»J7 
fcP$CUTKJfo£-e\ illOtSiKSx M 1 3 s sDNA, pBluescr 
ipt, ? v hfftmMMm&(D±RNA (Total RNA(k PolyA. 
PolyG, PolyU, PolyC, MmutbX, U — *> 3 

^y^—izX D s TIP4 9©ATPasef5Mi^ ( , 

&m*m 1 2lZmto m 1 2fr£>, TIP490ATPas eM&ttftgtiDiS 
jDfc<fc!H*< £frr5ttfb£*u M 1 3 s s D N AT*#C =fc < *£t£fb£ft3 d fc# 

<H»J9>T I P 4 9cDDNA<D^U^-* (he 1 i c as e) rSttOfit 

1) MonoQT'lilfe|3 8®«-iP?»jS4 7B#©ig£B«i:, 32 PtIi 
L£ 3 0 b©-*iDNA (CAGTCACGAC GTTGTAAAAC GACGGCCAGT) |M13ss 
DNAh/W7iJ^X^W>7^DNA^ A T P *»imbTfelT©HlfiS 
©S*S*T3 7°Cl3£l^T3 0£IBKJfcS*fc« WifcLT^ ATP^DlS 
i^iii^ ADPIiSobfel^ MgCl 2 *8^L&^«^fcov^*H*ll£ 
M o n o Q tl^ U fc &£tiM It > D N A £ 4£Jfo£ 0 

2 OmM Tris-HCl pH7.5 

2mM DTT 

5 0ug/ul BSA 

0. 5mM MgCl 2 

8 OmM KC1 

ImM ATP 

1 0 - 1 5ng ( 1 5 0 0 cpm) SS (M13ssDNA) 
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MM (MonoQl«i) 

spt-2 o/inzmm 

6 0mM EDTA 
0. 7 5%SDS 
0. 1%BPB 
5 0%^U-kD-;i/ 

3) Kfom* 1 0%T? *))17$ K/0 . 5 x T B E (Tris-borat 
e/EDTA) ±T12 0V©tEIMtTt»lfeo 

4) mmfcmmT'&, ytoz&mg^ ■t-Y^vxv^y <<- mitmrsi 
2mm) zn-otzo 



mmzm 1 3t^-r o Ell 3fr£)TIP4 9^<^^ti5i®^ (14 2^1^ 
114 51^) T-teu ■9->7';i/DNA^6SIM$tlfe3 0 bCD-*IIDNACD/N" 
> ^IkfrCDT IP49#M13fc30 b©-*i|DN 

A©^^g?Ht 3 3 tttefo-lb'D N A^ U >r-^rSS^^T 3 d h^^o fe 0 

ATPISlllbf^^ Mg 2 + £»L&^i§£-&, TIP490D 
NA^U^-*rSt£#&^c:h#7}frojfeo 

<HWJ 10>hMIP4 9MB^(Dmm 

1. t h cDNA7-f U —COftW. 

h bJfFI!cDNA5-i'75 U- d->^ y Zttm) £fflV^ 1 0 8 SJg 

lecular Cloning Second Edit ionj (1989 
^ Cold Spring Harbor Laboratory Pres 
s) Chap t e r 9 £I3«&©£&«oT- h n-fe;i/D-^SI U U*"7#10 

2. b m i P4 smfc^vmm 
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7D-7i:btTIP49DNA (±&) fcffi^Tx H»J 1 © 5 . tm&K. 
Itth cDNA7^ 77 U-*^lCbMIP4 9»fi^fc. 

3 . t h T I P 4 9 <7)^J»g^O#A 
UStSW 1 © 8 . fc PIS t UTiEffffc k h T I P 4 9 Ifi?* E . coli 
JM 1 0 dlzmXLtzo E. c o 1 i JM 1 0 9£®iKbfeo 

dCDT I P4 9HSfSiAbfcW^Mi^MIfliS 
«fK^t>X^XHfi«?gf Stem ( t305-8566 B < fcErtJjfc 1 T@ 1#3 

^) (z¥fi!c9^6M 2 3 HlzWatL (ga£#^ :FERM P- 1 6 2 8 1), 
¥^10^5^2 5BCHI»*ttfc:£*Lfc (gfES^ : F E RM BP-63 
7 6) o 

4. t h T I P 4 9 igte^CDES12?!J<Bifc£ 

-^x^-ftiO Yis-tx-yV- AB 1 3 7 3 9£ffl^Tt hT 

I P 4 9*£^©£fiJEE*J£$te£Lfco IS«*iE5U*©E5U«4fc:^-ro 

5. hMIP49®7^y ^1E?'Jcd&£ 

4. T^tfeJgS^iJ^^s tMIP49©7UlW^U;olS 

7 y h T IP4 9Sfi?fch MIP4 9»fiW ; EDi?-|± N ^SflM 
-K«**fc:*^T9 0. 3%T-&»K 7s»MIP49I6gi:tMIP49 

*»TIP4 9ffiI, TIP4 9SfiR©S!Hft; K"f 3 
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mm 



IB?'J#^ : 1 
mm<D&$ : 4 5 6 
»JC7)M : T * JW. 

mi 

Met Lys He Glu Glu Val Lys Ser Thr Thr Lys Thr Gin Arg He Ala 

15 10 15 

Ser His Ser His Val Lys Gly Leu Gly Leu Asp Glu Ser Gly Leu Ala 

20 25 30 

Lys Gin Ala Ala Ser Gly Leu Val Gly Gin Glu Asn Ala Arg Glu Ala 

35 40 45 

Cys Gly Val He Val Glu Leu He Lys Ser Lys Lys Met Ala Gly Arg 

50 55 60 

Ala Val Leu Leu Ala Gly Pro Pro Gly Thr Gly Lys Thr Ala Leu Ala 
65 70 75 80 

Leu Ala He Ala Gin Glu Leu Gly Ser Lys Val Pro Phe Cys Pro Met 

85 90 95 

Val Gly Ser Glu Val Tyr Ser Thr Glu He Lys Lys Thr Glu Val Leu 

100 105 110 

Met Glu Asn Phe Arg Arg Ala He Gly Leu Arg He Lys Glu Thr Lys 

115 120 125 

Glu Val Tyr Glu Gly Glu Val Thr Glu Leu Thr Pro Cys Glu Thr Glu 
130 135 140 
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Asn Pro Met Gly Gly Tyr Gly Lys Thr He Ser His Val He He Gly 

145 150 155 160 

Leu Lys Thr Ala Lys Gly Thr Lys Gin Leu Lys Leu Asp Pro Ser He 

16 5 170 175 

Phe Glu Ser Leu Gin Lys Glu Arg Val Glu Ala Gly Asp Val He Tyr 

180 i 8 5 19Q 

He Glu Ala Asn Ser Gly Ala Val Lys Arg Gin Gly Arg Cys Asp Thr 

195 200 205 

Tyr Ala Thr Glu Phe Asp Leu Glu Ala Glu Glu Tyr Val Pro Leu Pro 

210 215 220 

Lys Gly Asp Val His Lys Lys Lys Glu He He Gin Asp Val Thr Leu 
225 230 235 240 

His Asp Leu Asp Val Ala Asn Ala Arg Pro Gin Gly Gly Gin Asp He 

245 250 255 

Leu Ser Met Met Gly Gin Leu Met Lys Pro Lys Lys Thr Glu He Thr 

260 265 270 

Asp Lys Leu Arg Gly Glu He Asn Lys Val Val Asn Lys Tyr He Asp 

275 280 285 

Gin Gly Val Ala Glu Leu Val Pro Gly Val leu Phe Val Asp Glu Val 

290 295 300 

His Met Leu Asp He Glu Cys Phe Thr Tyr Leu His Arg Ala Leu Glu 
305 310 315 320 

Ser Ser He Ala Pro He Val lie Phe Ala Ser Asn Arg Gly Asn Cys 

325 330 
Val He Arg Gly Thr Glu Asp lie Thr Ser Pro His Gly He Pro Leu 
340 345 350 
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Asp Leu Leu Asp Arg Val Met He He Arg Thr Met Leu Tyr Thr Pro 

355 360 365 

Gin Glu Met Lys Gin He He Lys He Arg Ala Gin Thr Glu Gly He 

370 375 380 

Asn lie Ser Glu Glu Ala Leu Asn His Leu Gly Glu He Gly Thr Lys 
385 390 395 400 

Thr Thr Leu Arg Tyr Ser Val Gin Leu Leu Thr Pro Ala Asn Leu Leu 

405 410 415 

Ala Lys He Asn Gly Lys Asp Ser He Glu Lys Glu His Val Glu Glu 

420 425 430 

He Ser Glu Leu Phe Tyr Asp Ala Lys Ser Ser Ala Lys He Leu Ala 

435 440 445 

Asp Gin Gin Asp Lys Tyr Met Lys 
450 455 



m&\<D&£ : 1 5 8 7 

mmom : mm 
vxnv- : mrnvt 

MfflCDUm : cDNA to mRN A 

m.m 

CGCAGGTTGT GGCTGCACAC ACTCGTCAAA ATG AAG ATT GAG GAG GTG AAG AGC ACC 57 

ACG AAG ACG CAA CGC ATT GCC TCC CAC AGC CAC GTG AAG GGG CTG GGG 105 

CTG GAT GAG AGC GGC CTG GCC AAG CAG GCG GCT TCG GGG CTC GTG GGC 153 

CAG GAG AAC GCG AGA GAG GCA TGT GGT GTC ATA GTC GAA TTA ATC AAA 201 

AGC AAG AAA ATG GCT GGA AGA GCT GTC TTG TTG GCA GGG CCT CCT GGA 249 
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40 



393 

441 
489 
537 
585 



729 
777 
825 



ACT GGC AAG ACA GCC TTG GCC CTG GCT ATT GCT CAG GAA CTG GGC AGT 297 
AAA GTC CCT TTC TGC CCG ATG GTG GGT AGT GAA GTA TAC TCA ACT GAG 345 
ATC AAG AAG ACA GAG GTG CTG ATG GAG AAC TTC CGA AGG GCT ATT GGG 
CTG CGG ATA AAG GAG ACT AAG GAG GTT TAT GAA GGG GAG GTG ACA GAG 
CTC ACT CCC TGT GAG ACA GAG AAC CCC ATG GGT GGG TAT GGC AAA ACT 
ATC AGC CAC GTG ATC ATA GGG CTC AAG ACT GCC AAA GGA ACC AAA CAG 
CTG AAG CTG GAC CCC AGT ATT TTT GAA AGT TTG CAG AAA GAA CGA GTA 
GAG GCT GGA GAT GTG ATT TAC ATT GAA GCA AAC AGT GGA GCT GTG AAG 633 
AGG CAA GGC AGG TGT GAC ACC TAT GCC ACA GAG TTT GAC CTT GAG GCT 681 
GAA GAG TAT GTC CCT TTG CCA AAG GGA GAT GTG CAC AAG AAG AAG GAA 
ATC ATA CAG GAT GTG ACC TTG CAC GAC TTG GAC GTG GCC AAT GCG CGG 
CCT CAG GGT GGG CAA GAT ATT CTG TCT ATG ATG GGC CAG TTG ATG AAG 
CCA AAA AAG ACA GAG ATC ACA GAT AAA CTT CGA GGG GAG ATC AAC AAG 873 
GTG GTG AAC AAA TAC ATT GAC CAG GGC GTT GCA GAG CTG GTC CCT GGA 921 
GTG CTC TTT GTT GAC GAG GTC CAC ATG CTG GAT ATC GAG TGC TTT ACC 
TAC CTG CAC CGA GCC CTG GAG TCC TCC ATC GCC CCC ATT GTC ATC TTT 
GCA TCC AAC CGA GGC AAC TGT GTC ATC AGG GGC ACC GAG GAC ATC ACT 1065 
TCT CCA CAC GGC ATC CCG TTG GAC CTG CTG GAC CGG GTG ATG ATC ATC 1113 
AGG ACC ATG CTG TAT ACG CCA CAG GAG ATG AAG CAG ATC ATT AAG ATC 1161 
CGA GCC CAG ACG GAA GGC ATC AAC ATC AGT GAG GAG GCC CTA AAC CAC 1209 
CTC GGG GAG ATT GGC ACC AAG ACC ACG CTG AGG TAT TCA GTG CAG CTG 1257 
CTG ACC CCT GCC AAC CTG CTG GCC AAG ATC AAC GGG AAG GAC AGC ATT 1305 
GAG AAG GAG CAC GTG GAG GAG ATC AGC GAG CTC TTC TAT GAC GCC AAG 1353 
TCC TCC GCC AAG ATT CTG GCC GAC CAG CAG GAC AAG TAC ATG AAG TAA 1401 
CGTAGGGTTT GGAGGTGCAC CCAGAGGACA GACCCCACAC CGAGGACAGG GTCTTGCGTT 1461 
GAGCATGCTT TGCAGTGTTA CAGTTTGTTT GTAAATTATC AAACCTCCAA GGTTGTTTGG 



969 
1017 
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AAGGAACCCT TTCCCACCTA GCTTGTTTTT CTAATAAAAC TGAATCTTAT TTTGATGATA 1581 
AAAAAA . 1587 

: 3 

lim<D&£ : 4 5 6 

h^D^- : mm®. 

Met Lys He Glu Glu Val Lys Ser Thr Thr Lys Thr Gin Arg He Ala 

15 10 15 

Ser His Ser His Val Lys Gly Leu Gly Leu Asp Glu Ser Gly Leu Ala 

20 25 30 

Lys Gin Ala Ala Ser Gly Leu Val Gly Gin Glu Asn Ala Arg Glu Ala 

35 40 45 

Cys Gly Val He Val Glu Leu He Lys Ser Lys Lys Met Ala Gly Arg 

50 55 60 

Ala Val Leu Leu Ala Gly Pro Pro Gly Thr Gly Lys Thr Ala Leu Ala 
65 70 75 80 

Leu Ala He Ala Gin Glu Leu Gly Ser Lys Val Pro Phe Cys Pro Met 

85 90 95 

Val Gly Ser Glu Val Tyr Ser Thr Glu lie Lys Lys Thr Glu Val Leu 

100 105 110 

Met Glu Asn Phe Arg Arg Ala He Gly Leu Arg lie Lys Glu Thr Lys 

115 120 125 

Glu Val Tyr Glu Gly Glu Val Thr Glu Leu Thr Pro Cys Glu Thr Glu 
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130 135 H0 

Asn Pro Met Gly Gly Tyr Gly Lys Thr He Ser His Val He He Gly 
145 150 155 160 

Leu Lys Thr Ala Lys Gly Thr Lys Gin Leu Lys Leu Asp Pro Ser He 

165 170 175 

Phe Glu Ser Leu Gin Lys Glu Arg Val Glu Ala Gly Asp Val He Tyr 

180 185 190 

He Glu Ala Asn Ser Gly Ala Val Lys Arg Gin Gly Arg Cys Asp Thr 

195 200 205 

Tyr Ala Thr Glu Phe Asp Leu Glu Ala Glu Glu Tyr Val Pro Leu Pro 

210 215 220 

Lys Gly Asp Val His Lys Lys Lys Glu He He Gin Asp Val Thr Leu 
225 230 235 240 

His Asp Leu Asp Val Ala Asn Ala Arg Pro Gin Gly Gly Gin Asp He 

245 250 255 

Leu Ser Met Met Gly Gin Leu Met Lys Pro Lys Lys Thr Glu He Thr 

260 265 270 

Asp Lys Leu Arg Gly Glu He Asn Lys Val Val Asn Lys Tyr He Asp 

275 280 285 

Gin Gly He Ala Glu Leu Val Pro Gly Val Leu Phe Val Asp Glu Val 

290 295 300 

His Met Leu Asp He Glu Cys Phe Thr Tyr Leu His Arg Ala Leu Glu 
305 310 315 320 

Ser Ser lie Ala Pro He Val He Phe Ala Ser Asn Arg Gly Asn Cys 

325 330 335 

Val He Arg Gly Thr Glu Asp He Thr Ser Pro His Gly He Pro Leu 
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340 345 350 

Asp Leu Leu Asp Arg Val Met He He Arg Thr Met Leu Tyr Thr Pro 

355 360 365 

Gin Glu Met Lys Gin He He Lys He Arg Ala Gin Thr Glu Gly He 

370 375 380 

Asn He Ser Glu Glu Ala Leu Asn His Leu Gly Glu He Gly Thr Lys 
385 390 395 400 

Thr Thr Leu Arg Tyr Ser Val Gin Leu Leu Thr Pro Ala Asn Leu Leu 

405 410 415 

Ala Lys He Asn Gly Lys Asp Ser lie Glu Lys Glu His Val Glu Glu 

420 425 430 

lie Ser Glu Leu Phe Tyr Asp Ala Lys Ser Ser Ala Lys He Leu Ala 

435 440 445 

Asp Gin Gin Asp Lys Tyr Met Lys 
450 455 



MFKD&Z : 1 7 3 O 

: mm 

mwmm : cdna t o hirna 
e$i 

CGGCGCACTG TCCTAGCTGC TGGTTTTCCA CGCTGGTTTT AGCTCCCGGC GTCTGCAAA 59 
ATG AAG ATT GAG GAG GTG AAG AGC ACT ACG AAG ACG CAG CGC ATC GCC 107 
TCC CAC AGC CAC GTG AAA GGG CTG GGG CTG GAC GAG AGC GGC TTG GCC 155 
AAG CAG GCG GCC TCA GGG CTT GTG GGC CAG GAG AAC GCG CGA GAG GCA 203 
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251 
299 
347 
395 
443 



683 
731 



TGT GGC GTC ATA GTA GAA TTA ATC AAA AGC AAG AAA ATG GCT GGA AGA 
GCT GTC TTG TTG GCA GGA CCT CCT GGA ACT GGC AAG ACA GCT CTG GCT 
CTG GCT ATT GCT CAG GAG CTG GGT AGT AAG GTC CCC TTC TGC CCA ATG 
GTG GGG AGT GAA GTT TAC TCA ACT GAG ATC AAG AAG ACA GAG GTG CTG 
ATG GAG AAC TTC CGC AGG GCC ATT GGG CTG CGA ATA AAG GAG ACC AAG 
GAA GTT TAT GAA GGT GAA GTC ACA GAG CTA ACT CCG TGT GAG ACA GAG 491 
AAT CCC ATG GGA GGA TAT GGC AAA ACC ATT AGC CAT GTG ATC ATA GGA 539 
CTC AAA ACA GCC AAA GGA ACC AAA CAG TTG AAA CTG GAC CCC AGC ATT 587 
TTT GAA AGT TTG CAG AAA GAG CGA GTA GAA GCT GGA GAT GTG ATT TAC 635 
ATT GAA GCC AAC AGT GGG GCC GTG AAG AGG CAG GGC AGG TGT GAT ACC 
TAT GCC ACA GAA TTC GAC CTT GAA GCT GAA GAG TAT GTC CCC TTG CCA 
AAA GGG GAT GTG CAC AAA AAG AAA GAA ATC ATC CAA GAT GTG ACC TTG 779 
CAT GAC TTG GAT GTG GCT AAT GCG CGG CCC CAG GGG GGA CAA GAT ATC 827 
CTG TCC ATG ATG GGC CAG CTA ATG AAG CCA AAG AAG ACA GAA ATC ACA 875 
GAC AAA CTT CGA GGG GAG ATT AAT AAG GTG GTG AAC AAG TAC ATC GAC 
CAG GGC ATT GCT GAG CTG GTC CCG GGT GTG CTG TTT GTT GAT GAG GTC 
CAC ATG CTG GAC ATT GAG TGC TTC ACC TAC CTG CAC CGC GCC CTG GAG 
TCT TCT ATC GCT CCC ATC GTC ATC TTT GCA TCC AAC CGA GGC AAC TGT 
GTC ATC AGA GGC ACT GAG GAC ATC ACA TCC CCT CAC GGC ATC CCT CTT 1115 
GAC CTT CTG GAC CGA GTG ATG ATA ATC CGG ACC ATG CTG TAT ACT CCA 1163 
CAG GAA ATG AAA CAG ATC ATT AAA ATC CGT GCC CAG ACG GAA GGA ATC 1211 
AAC ATC AGT GAG GAG GCA CTG AAC CAC CTG GGG GAG ATT GGC ACC AAG 1259 
ACC ACA CTG AGG TAC TCA GTG CAG CTG CTG ACC CCG GCC AAC TTG CTT 1307 
GCT AAA ATC AAC GGG AAG GAC AGC ATT GAG AAA GAG CAT GTC GAA GAG 1355 
ATC AGT GAA CTT TTC TAT GAT GCC AAG TCC TCC GCC AAA ATC CTG GCT 1403 
GAC CAG CAG GAT AAG TAC ATG AAG TGA GATGGCTGAG GTTTTCAGCA i 450 



923 
971 
1019 
1067 
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GTAAGAGACT CCCCAGGTGT GCCTGGCCTG GGTCCAGCCT GTGGGCGCTT GCCCCTGGGC 1510 

TTGGGGCTGC CGTCCCCACT CAGGCGTGGT CTGCAGCGCT GTCAGTTCAG TGTGGAAAGC 1570 

ATTTCTTTTT AAGTTATCGT AACTGTTCCT GTGGTTGCTT TGAAAGAACC CTTCCTTACC 1630 

TGGTGTGTTT TCTATAAATC TTCATAGGTT ATTTTGATTC TCTCTCTCTC TCTCTCTAAG 1690 

TTTTTTAAAA ATAAACTTTT CAGAACAAAA AAAAAAACCG 1730 
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1 $ O I | 

1. wt© (a) (b) ipt>-bzmtp<Dmn$mm&n. 

( a ) ee$y$<z)£$i#-5- i tgB«©7 i ; mm& bte&m&m, 

(b) tbf t<D&&fc%Bf&tz>m±iztj^ ■fr^mmvmm^ i tie 

2. wto (c) jslu (d) ^e>&5^?>aiR^nsseK, 

(c) mmmwm^ 3 iz^McoT * 

«©7^yg^E5»Ifc:*v^T-x^±^tt»o7^>'etfjli^|, fc&x&tt;&n<**ifc7 

3. ATP s aeMt££Wrsii#JglXfci2fc:sB«©8GKo 

5. WT© (e) &0? (f ) frtbftZmfrbMtRZtlZm&'M, 

(e) TBPfc©«£#£^fifrf 3t6;fr4*fU froK?!li|©ls?!J#^ 1 (cSB 
*B© 7 ^ J &E9J© -8P f> 5 8 6 Jf> 

(f) TBPfc©a£ft£SfiS"r3H**£U fr"oEai£©E*|#-5 1 (313 

6. WTO (g) XV (h) fr£&£$fr£jiJR£*i&gest> 

(g) TBPfc©«£fc£J&fifcf3fi6;&**U froE*i£©Efll#-5 3CgB 

t©7^ -/»E5ii©-®A»&&«ae^ 

(h) TBPfc©lt^*:*^j«-r*ll***U *»oE'jy*OEJ»J«3t:E 
•©7"^ yKE5»J©-ffiC*v^-Xi±a»07$ ^K^ttttx ^£XttttiO£ 
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7. ££tc, ATPsaeStt**"T*»*S5Xtt6K:jBtt©fieHo 

8. DNA^U^-^rSt4^*1-?>mAf<il5^^U7(D^-rn^- 

9 . SI*S 1 & v ^ b 8 © v> 1*niP-S tcffi*©S R * n - K 1" S D N A o 
1 0. EW*©iB^J«2XttE5»J#-94K:Ett©tta6E5!Ifr6«cSDNAo 
1 1 . H^If 9X&1 0lzf3«ODNAA*u-K-rSRNAo 
1 2. gf*S9Xfcfcl 0£ge«©DNA©7>^*>*DNAg!^fcm;lcJE 
1 lfcE3<B©RNA07'>?--te>*RNAx xi±*n5>©si*<*:ip&asr>^ 

1 3. ffi$£9 fc^bl 2®^-fni»-iHcI2«©^';7^U^f-h*©-5*> 
1 4 . <b^f«^nfeHi5j<Jl 9 b 1 3©^mfr-JEfc:l3«©# U 7 * 
1 5. II^IMI 0(CHB«g©DNA©^^P^T*fe5cDNA^^f#-r5^S 
DNA7-f77-^e,I^'J7^U^Ki:/W7iJ^Xt5cDNA5M 

16. M^l 0£fB«fc©DNA©*^n^T&oTs If^l 1 5 fcg3«© 
ti^iaoTM^nfccDNAo 

1 7. E?!I*©E5U«^lXtt3t:E«CDT^^ttE9!lipe)*SSaR©* 
^Dmot, 11*11 1 6 (CIBIB© cDNA#3-m7U g?iE?'Jfr £ & 

1 8. S!#Jglfcv>b8XB:l 7©^"fn^-^t:sB«©SeRS^-r5 
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B1 



M 

( kOa ) -.p 

97 * 

66 

42 



IIXniTBP 
NE 



8.5 6.0 5.0 tfP 
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CGCAGGTTGT GGCTGCACAC ACTCGTCAAA ATG AAG ATT GAG GAG GTG AAG AGC 

H K I E E V K S 



CAA CGC ATT GCC TCC CAC AGC CAC GTG AAG GGG CTG GGG CTG GAT GAG 
QRIASHSHVKGLGLDE 

AAG CAG GCG GCT TCG GGG CTC GTG GGC CAG GAG AAC GCG AGA GAG GCA 
K Q_J A SGLVGQENA R E A 

GTC GAA TTA ATC AAA AGC AAG AAA ATG GCT GGA AGA GCT GTC TTG TTG 
VEL1KSKKHAGRAVLL 

GGA ACT GGC AAG ACA GCC TTG GCC CTG GCT ATT GCT CAG GAA CTG GGC 
• G T G K T | A LALAIAQELG 

TTC TGC CCG ATG GTG GGT ACT GAA GTA TAC TCA ACT GAG ATC AAG AAG 
FCPMVGSEVYSTEIKK 

ATG GAG AAC TTC CGA AGG GCT ATT GGG CTG CGG ATA AAG GAG ACT AAG 
MENFRRA1GLRIKETK 

GGG GAG GTG ACA GAG CTC ACT CCC TGT GAG ACA GAG AAC CCC ATG GGT 
G E V T E I. T PCETENPMG 

ACT ATC AGC CAC GTG ATC ATA GGG CTC AAG ACT GCC AAA GGA ACC AAA 
TISHVI I GLKTAKGTK 

GAC CCC AGT ATT TTT GAA AGT TTG CAG AAA GAA CGA GTA GAG GCT GGA 
DPS I FESLQKERVEAG 

ATT GAA GCA AAC AGT GGA GCT GTG AAG AGG CAA GGC AGG TGT GAC ACC 
1EANSGAVKRQGRCDT 

TTT GAC CTT GAG GCT GAA GAG TAT GTC CCT TTG CCA AAG GGA GAT GTG 
FDLEAEEYVPLPKGDV 

GAA ATC ATA CAG GAT GTG ACC TTG CAC GAC TTG GAC GTG GCC AAT GCG 
EIIQDVTLHDLDVANA 

GGG CAA GAT ATT CTG TCT ATG ATG GGC CAG TTG ATG AAG CCA AAA AAG 
GQD I LSMMGQLMKPKK 

GAT AAA CTT CGA GGG GAG ATC AAC AAG GTG GTG AAC AAA TAC ATT GAC 
DKLRGE I NKVVNKYI D 

GAG CTG GTC CCT GGA GTG CTC TTT GTT GAC GAG GTC CAC ATG CTG GAT 



ACC ACG AAG ACG 66 
T T K T 12 

126 
32 



AGC GGC CTG GCC 
S G L A 

TGT GGT GTC ATA 186 
C G V I 52 



GCA GGG CCT CCT 
A [G PF 



246 

t 72 

AGT AAA GTC CCT 306 
S K V P 92 

366 
112 

426 
132 

486 
152 



GVLFVDEVHMLD 



E L 

ACC TAC CTG CAC CGA GCC CTG GAG TCC TCC ATC GCC CCC ATT GTC ATC 
TYLHRALESSIAPIVI 

CGA GGC AAC TGT GTC ATC AGG GGC ACC GAG GAC ATC ACT TCT CCA CAC 
RGNCV1 RGTEDITSPH 

'GAC CTG CTG GAC CGG GTG ATG ATC ATC AGG ACC ATG CTG TAT ACG CCA 
DLLDRVH I IRT-MLYTP 

CAG ATC ATT AAG ATC CGA GCC CAG ACG GAA GGC ATC AAC ATC AGT GAG 
QIIK1RAQTEGINISE 

CAC CTC GGG GAG ATT GGC ACC AAG ACC ACG CTG AGG TAT TCA GTG CAG 
HLGEIGTKTTLRYSVQ 

GCC AAC CTG CTG GCC AAG ATC AAC GGG AAG GAC AGC ATT GAG AAG GAG 
ANLLAK I NGKDS1EKE 

ATC AGC GAG CTC TTC TAT GAC GCC AAG TCC TCC GCC AAG ATT CTG GCC 
ISELFYDAKSSAK 1 L A 



ACA GAG GTG CTG 
T E V L 

GAG GTT TAT GAA 
E V Y F 

GGG TAT GGC AAA 
G Y G K 

CAG CTG AAG CTG 546 

Q L K L 172 

GAT GTG ATT TAC 606 

D V I Y 192 

TAT GCC ACA GAG 666 

Y A T E 212 

CAC AAG AAG AAG 726 

H K K K 232 

CGG CCT CAG GGT 786 

R P Q G 252 

ACA GAG ATC ACA 846 

T E 1 T 272 

CAG GGC GTT GCA 906 

Q G V A 292 

ATC GAG TGC TTT 966 

1 E C F 312 

TTT GCA TCC AAC 1026 

F A S N 332 



GGC ATC CCG TTG 1086 

G I P L 352 

CAG GAG ATG AAG 1146 

Q E M K 372 



GAG GCC CTA AAC 
E A L N 

CTG CTG ACC CCT 
L L T P 

CAC GTG GAG GAG 
H V E E 

GAC CAG CAG GAC 
D Q Q P 



AAG TAC ATG AAG TAA CGTAGGGTTT GGAGGTGCAC CCAGAGGACA GACCCCACAC CGAGGACAGG 
K Y M K * 

GTCTTGCGTT GAGCATGCTT TGCAGTGTTA CAGTTTGTTT GTAAATTATC AAACCTCCAA GGTTGTTTGG 



1206 
392 

1266 
412 

1326 
432 

1386 
452 

1451 
456 

1521 



AAGGAACCCT TTCCCACCTA GCTTGTTTTT CTAATAAAAC TGAATCTTAT TTTGATGATA AAAAAA 1587 
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His-tag 

M ' H H H H H H~* E F P G * * * 

CA|TATGCATCATC^C^C^C^G ^AT^ CCC|G^fG^cfG^CTG^G| 

GTAt|aC CTTAA|GGGG|cCC TCCTAGj 

Ndel EcoRI Smal BamHI 
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IP: Control beads IP: a - HA beads 
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A 

.... HA-TBP 

blot:a-TBP — ^ TBP 

1 2 3 4 5 6 

blot: a -HA ^ HA-TBP 

12 3 4 5 6 

c 

biot:a-TIP49 -« tip-io 

1 2 3 4 5 6 
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